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WAFER SUCTION PAD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a Wafer suction 

pad, speci?cally a Wafer suction pad for holding an 
extremely thin Wafer by suction to transport it. 

2. Description of Related Art 
In a chamfering machine, Which handles a Wafer imme 

diately after being sliced from an ingot, the Wafer can be 
held by certain points by suction With a suction pad and 
transported, because the Wafer is very thick. 

The necessity has arisen to use the Wafer for an IC card, 
and a planariZation apparatus such as a back grinder, Which 
grinds the reverse (opposite to the obverse, on Which elec 
tronic devices are formed) of the Wafer so as to make the 
Wafer thin, processes the Wafer as extremely thin as 30 pm 
like paper. If the extremely thin Wafer is held at certain 
points by suction in the planariZation apparatus, then cracks 
and chips are usually generated. 

In consideration of the above disadvantage, the Wafer is 
held and transported by suction With a suction pad Whose 
sucking face is substantially the same as the siZe of the Wafer 
in the planariZation apparatus of that type. 

Yet, in the conventional suction pad, the suction pad must 
be changed every time the siZe of the Wafer to be processed 
changes; hence, the Working ef?ciency is loWered. 

Japanese Patent Publication No. 2-46331 and Japanese 
Patent Application Laid-open No. 8-1464 disclose a Work 
table to hold a Wafer in process by suction. In the Worktable, 
annular grooves are formed on a face to suck the Wafer, and 
a suction area of the air can be selected in accordance With 
the outer diameter of the Wafer to be held. HoWever, neither 
of them discloses applying the grooves to the suction pad 
that is provided With an arm for transportation. 

SUMMARY OF THE INVENTION 

The present invention has been developed in vieW of the 
above-described circumstances, and has as its object the 
provision of the Wafer suction pad that can appropriately 
hold Wafers of different siZes. 

In order to achieve the above-described objects, the 
present invention is directed to a Wafer suction pad Which is 
provided to a transporting arm of a transporting device and 
holds a Wafer by suction, the Wafer suction pad comprising: 
a pad body having a sucking face, the Wafer being held on 
the sucking face, a plurality of annular grooves being 
concentrically formed on the sucking face; a plurality of air 
intake lines, each of the plurality of the air intake lines 
communicating With a corresponding one of the plurality of 
the annular grooves on the sucking face of the pad body; an 
air suction device Which sucks air; a plurality of valves, each 
of the plurality of the air intake lines connecting With the air 
suction device via a corresponding one of the plurality of the 
valves; and a changing device Which changes opening and 
closing of each of the plurality of the valves in accordance 
With an outer diameter of the held Wafer. 

According to the present invention, the annular grooves 
are concentrically arranged on the Wafer sucking face of the 
Wafer suction pad, so that air is sucked selectively in 
accordance With the outer diameter of the Wafer to be held. 
Thus, by changing the suction area of the air every time the 
siZe of the Wafer changes, Wafers of various siZes can be 
appropriately held by suction by the Wafer suction pad. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The nature of this invention, as Well as other objects and 
advantages thereof, Will be explained in the folloWing With 
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2 
reference to the accompanying draWings, in Which like 
reference characters designate the same or similar parts 
throughout the ?gures and Wherein: 

FIG. 1 is a perspective vieW of a planariZation apparatus 
to Which an embodiment of the present invention is applied; 

FIG. 2 is a plan vieW of the planariZation apparatus in 
FIG. 1; 

FIG. 3 is a front section vieW shoWing a construction of 
a Wafer suction pad according to the embodiment of the 
present invention; and 

FIG. 4 is a section vieW of the Wafer suction pad along 
line 4—4 in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Hereunder a preferred embodiment of the Wafer suction 
pad of the present invention Will be described With accom 
panying draWings. In the embodiment, the present invention 
is applied to a planariZation apparatus, and the description 
Will ?rstly be given to the construction of the planariZation 
apparatus. 

FIG. 1 is a perspective vieW of the planariZation appara 
tus. As shoWn in FIG. 1, a body 12 of a planariZation 
apparatus 10 is provided With a cassette housing stage 14, an 
alignment stage 16, a rough grinding stage 18, a ?ne 
grinding stage 20, and a cleaning stage 22. 
TWo cassettes 24 and 24 are housed in the cassette 

housing stage 14. The cassettes 24 and 24 contain a number 
of unprocessed Wafers 26. The Wafers 26 housed in the 
cassettes 24 and 24 are picked up one by one from the 
cassette 24 and transported to the alignment stage 16 by a 
Wafer transport robot 28. 

The Wafer transport robot 28 for transporting the Wafers 
26 is a common industrial robot, Which has a multi-joints 
arm 30. The multi-joints arm 30 comprises three arms 30A, 
30B, and 30C. The tip of the ?rst arm 30A is provided With 
a Wafer suction pad 32 for holding the Wafer 26 by suction. 
The ?rst arm 30A is provided to the tip of the second arm 
30B, and is rotatable around its oWn axis and capable of 
sWiveling around an axis 34. The second arm 30B is 
provided to the tip of the third arm 30C, and is capable of 
sWiveling around an axis 36. The third arm 30C is provided 
to an elevating rod 40 of an elevator 38, and is capable of 
sWiveling around the elevating rod 40 While moving verti 
cally by extension and constriction of the elevating rod 40. 
The elevator 38 is provided to a beam 42, Which is provided 
to the body 12, and is movable along the beam 42. By the 
Wafer transport robot 28, the Wafer 26 housed in the cassette 
24 is held With the Wafer suction pad 32 by suction and 
picked up, and is transported to the alignment stage 16 by 
individually controlling motions of the elements of the 
multi-joints arm 30 and the extension and constriction of the 
elevating rod 40. 
The alignment stage 16 is a stage for aligning the Wafer 

26 transported from the cassette 24 at a predetermined 
position. The Wafer 26, aligned by the alignment stage 16, is 
held by suction again With the Wafer suction pad 32 of the 
Wafer transport robot 28, and transported to an empty chuck 
table 48, then held by suction on the chuck table 48. 
The chuck table 48 is placed on a turntable 50. The turn 

table 50 further comprises tWo chuck tables 52 and 54, 
Which have the same functions as the chuck table 48, and the 
three chuck tables 48, 52 and 54 are arranged With a 
predetermined interval. 

In FIGS. 1 and 2, the chuck table 52 is positioned at the 
rough grinding stage 18, Where the Wafer 26 is roughly 
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ground. The chuck table 54 is positioned at the ?ne grinding 
stage 20, Where the Wafer 26 is ?nely ground (?ne grinding 
and spark out). 

The bottom of the chuck tables 48, 52 and 54 are 
connected With spindles of motors (not shoWn), by Which the 
chuck tables 48, 52 and 54 are rotated. 

The thickness of the Wafer 26, Which is held by suction on 
the chuck table 48, is measured by a measurement gage (not 
shoWn). The measured Wafer 26 is moved to the rough 
grinding stage 18 by rotation of the turntable 50 in direction 
C in FIGS. 1 and 2. After that, the reverse of the Wafer 26 
is roughly ground by a cup-shaped grinding Wheel 56 of the 
rough grinding stage 18. 

The cup-shaped grinding Wheel 56 is connected With a 
motor 58 as shoWn in FIG. 1, and the motor 58 is attached 
to a grinding Wheel feeding machine 62 via a support casing 
60. The grinding Wheel feeding machine 62 moves the 
cup-shaped grinding Wheel 56 up and doWn With the motor 
58. The cup-shaped grinding Wheel 56 is pressed against the 
reverse of the Wafer 26 by the loWering movement by the 
grinding Wheel feeding machine 62, so that the reverse of the 
Wafer 26 is roughly ground. 
A movement amount of the cup-shaped grinding Wheel 

56, that is, the ground amount of the Wafer 26 by the 
cup-shaped grinding Wheel 56, is set in accordance With a 
reference position of the cup-shaped grinding Wheel 56, 
Which is previously registered, and With the thickness of the 
Wafer 26. 

The thickness of the Wafer 26 Whose reverse is roughly 
ground at the rough grinding stage 18 is measured by the 
thickness measuring gage (not shoWn) after the cup-shaped 
grinding Wheel 56 retreats from the Wafer 26. The Wafer 26 
Whose thickness is measured is moved to the ?ne grinding 
stage 20 by the rotation of the turntable 50 in direction C in 
FIGS. 1 and 2. After that, the Wafer 26 is ?nely ground and 
sparked-out by a cup-shaped grinding Wheel 64 of the ?ne 
grinding stage 20. A construction of the ?ne grinding stage 
20 is substantially the same as the construction of the rough 
grinding stage 18, and the description thereon is then omit 
ted. 

The Wafer 26 that is ?nely ground at the ?ne grinding 
stage 20 is transported to the position Where the empty chuck 
table 48 is shoWn in FIG. 1 by the rotation of the turn table 
50 in the direction of C in FIGS. 1 and 2 after the cup-shaped 
grinding Wheel 64 retreats from the Wafer 26. Then, the 
Wafer 26 is transported to the cleaning stage 22 by a Wafer 
transport robot 70. 

The Wafer transport robot 70 for transporting the Wafer 26 
is, as mentioned With respect to the Wafer transport robot 28, 
a common industrial robot, and has an arm 66, of Which tip 
is provided With a Wafer suction pad 68. The arm 66 is 
provided to an elevating rod 74 of an elevator 72, and is 
capable of sWiveling around the elevating rod 74 and further 
movable up and doWn by extension and constriction of the 
elevating rod 74. The Wafer transport robot 70 controls the 
sWiveling motion of the arm 66 and the extension and 
constriction motions of the elevating rod 74 Whereby the 
Wafer 26 can be transported from the position of the empty 
chuck table 48 to the cleaning stage 22. 

The Wafer 26 that is transported to the cleaning stage 22 
is cleaned at the cleaning stage 22 and dried. Then, the Wafer 
26 is WithdraWn from the cleaning stage 22 and housed in a 
certain shelf of the cassette 24 by the Wafer transport robot 
28. 

The schematic construction of the planariZation apparatus 
10 is above described. In the planariZation apparatus 10, the 
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4 
present invention is applied to the Wafer suction pads 32 and 
68 of the Wafer transport robots 28 and 70. In other Words, 
the Wafer transport robots 28 and 70 are constructed in 
Which the Wafer suction pads 32 and 68 can hold by suction 
the Wafers 26 of various siZes (outer diameters). 

Hereunder construction of the Wafer suction pads 32 and 
68 is described. The Wafer suction pad 32 of the Wafer 
transport robot 28 and the Wafer suction pad 68 of the Wafer 
transport robot 70 have the same construction, and the 
construction of the Wafer suction pad 68 of the Wafer 
transport robot 70 is then described. 

FIG. 3 is a front section vieW shoWing the construction of 
the Wafer suction pad 68, and FIG. 4 is a section vieW along 
line 4—4 in FIG. 3. 

As shoWn in FIGS. 3 and 4, a pad body 76 of the Wafer 
suction pad 68 is formed like a disk. At the center of the 
bottom face of the pad body 76, that is, at the suction face 
76A, on Which the Wafer 26 is held, a round recess 78A is 
formed. Three annular grooves 78B, 78C and 78D are 
formed on the suction face 76A concentrically With the 
round recess 78A. 

The round recess 78A (hereunder referred to as “?rst 
groove”), Which is formed at the center, has an outer 
diameter that is slightly smaller than an outer diameter of a 
4-inches Wafer, so that the entire face of the 4-inches Wafer 
can be held by suction. 

The annular groove 78B (hereunder referred to as “second 
groove”), Which is formed outside the ?rst groove 78A, has 
an outer diameter that is slightly smaller than an outer 
diameter of a 5-inches Wafer; so that, together With the ?rst 
groove 78A, the entire face of the 5 -inches Wafer can be held 
by suction. 

The annular groove 78C (hereunder referred to as “third 
groove”), Which is formed outside the second groove 78B, 
has an outer diameter that is slightly smaller than an outer 
diameter of a 6-inches Wafer; so that, together With the ?rst 
and second grooves 78A and 78B, the entire face of the 
6-inches Wafer can be held by suction. 

The annular groove 78D (hereunder referred to as “fourth 
groove”), Which is formed outside the third groove 78C has 
an outer diameter that is slightly smaller than an outer 
diameter of an 8-inches Wafer; so that, together With the ?rst, 
second and third grooves 78A, 78B and 78C, the entire face 
of the 8-inches Wafer can be held by suction. 

Four independent air intake lines 80A, 80B, 80C and 80D 
are formed inside of the pad body 76 so that they connect 
With the ?rst, second, third and fourth grooves 78A, 78B, 
78C and 78D, respectively. The four air intake lines 80A, 
80B, 80C and 80D respectively connect With air intake lines 
82A, 82B, 82C and 82D, Which are independently formed 
inside the arm 66. 

The four air intake lines 82A, 82B, 82C and 82D connect 
With a vacuum unit 84 via a ?rst valve 86A, a second valve 
86B, a third valve 86C and a fourth valve 86D, respectively. 
Each of the valves 86A, 86B, 86C and 86D is provided With 
a sWitch (not shoWn) to change opening/closing of the valve 
under control of a controller 88. The controller 88 controls 
opening/closing of the valves 86A—86D in accordance With 
the operation data from the outside. By controlling opening/ 
closing of each of the valves 86A—86D With the controller 
88, at least one of the grooves 78A—78D for sucking the air 
can be selected. 

More speci?cally, if only the ?rst valve 86A is opened, the 
air is sucked only from the round ?rst groove 78A, Which is 
formed at the center. If only the ?rst valve 86A and the 
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second valve 86B are opened, the air is sucked only from the 
?rst groove 78A and the second groove 78B. Thus, the 
Wafers 26 of various siZes can be appropriately held by 
suction. 

Description Will be given on operation of the Wafer 
suction pad in the present embodiment constructed as 
described above. 

When an operator inputs, through an operation board 94 
(refer to FIG. 3) of the planariZation apparatus, a siZe of the 
Wafer 26 that is housed in the cassette 24 that is set in the 
cassette housing stage 14, the siZe data is outputted to the 
controller 88. The controller 88 controls opening/closing of 
the valves 86A—86D in accordance With the siZe data of the 
Wafer 26. 

More speci?cally, if the siZe of the Wafer 26 that is housed 
in the cassette 24 is 4 inches, the controller 88 opens the ?rst 
valve 86 only and closes the other valves 86B—86D; 
Whereby the air is sucked only from the central ?rst groove 
78A. Thus, When the 4-inches Wafer 26 is held by suction at 
this state, the entire face of the Wafer 26 of 4-inches siZe can 
be appropriately held by suction. 

If the siZe of the Wafer 26 that is housed in the cassette 24 
is 6 inches, the controller 88 opens the ?rst valve 86A, the 
second valve 86B and the third valve 86D and closes the 
fourth valve 86D; Whereby the air is sucked only from the 
?rst groove 78A, the second groove 78B and the third 
groove 78C. Thus, When the 6-inches Wafer 26 is held by 
suction at this state, the entire face of the Wafer 26 of 
6-inches siZe can be appropriately held by suction. 

As described above, according to the Wafer suction pad of 
the present embodiment, by extending or reducing the 
sucking area of the air on the Wafer suction pad in accor 
dance With the siZes of the Wafer 26, the entire face of each 
of the Wafers of various siZes can be held by suction. Thus, 
the suction pad does not have to be changed When the siZes 
of the Wafer are different, and hence, the planariZation 
apparatus can be operated ef?ciently. Moreover, since the 
entire face of the Wafer 26 is held, the Wafer 26 does not 
generate cracks or chips even if the extremely thin Wafer 26 
is held by suction. 

In the Wafer suction pads 32 and 68 in the present 
embodiment, three annular grooves 78B—78D are formed on 
the Wafer sucking face 76A; hoWever, the number of grooves 
is not limited, it may be increased. As the number of grooves 
is increased, the Wafer suction pad can appropriately hold 
Wafers in more variety of siZes. 

The Wafer suction pads 32 and 68 of the present embodi 
ment have the annular grooves for holding the disk-shaped 
Wafer; hoWever, the present invention is not restricted to 
this. For example, on a Wafer suction pad for holding a 
square Wafer, grooves in the corresponding square shape are 
formed. 

The grooves 78A—78D, Which are formed on the Wafer 
sucking face 76A, may be ?lled With a member such as a 
porous ceramics and the like that has air permeability so that 
the Wafer sucking face 76A With the grooves can be ?at. 

The sWitches (not shoWn) of the valves 86A—86D for the 
Wafer suction pads 32 and 68 of the present embodiment are 
controlled by the controller 88; hoWever the operator may 
manually change the sWitches. 

In the present embodiment, the air is sucked from all the 
groove or grooves located inside the outer periphery of the 
held Wafer in order to hold by suction the entire face of the 
Wafer; hoWever, the present invention is not restricted to 
this. The air may be sucked only from the most outer groove 
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6 
inside the outer periphery of the held Wafer, or only from the 
central groove, depending on demands. 

For the Wafer suction pads 32 and 68 of the present 
embodiment, the controller 88 controls opening/closing of 
the valves 86A—86D in accordance With the siZe data of the 
Wafer 26 that is inputted by the operator; hoWever the 
opening/closing control of the valves 86A—86D can be 
automated by a system described beloW. 
As shoWn in FIG. 1, a bar code 90 in Which various types 

of data such as the siZe of the housed Wafers 26 are Written 
is attached on the cassette 24 for housing the Wafers Which 
is commonly used for a planariZation apparatus and so forth. 
Hence, a bar code reader 92 for reading the bar code 90 
attached on the cassette 24 is provided to the cassette 
housing stage 14 so that the bar code reader 92 automatically 
reads the bar code 90 on the cassette 24 When the cassette 24 
is set at the cassette housing stage 14. The controller 88 then 
controls opening/closing of the valves 86A—86D in accor 
dance With the siZe data of the Wafer read by the bar code 
reader 92. Thereby, opening/closing of the valves 86A—86D 
can be automatically controlled Without the operator. 
As to other alternatives, a sensor (e.g., a photo sensor) for 

determining the siZe of the Wafer 26 housed in the cassette 
24 may be provided to the cassette housing stage 14. When 
the cassette 24 is set at the cassette housing stage 14, the 
sensor automatically determines the siZe of the Wafer 26 
contained in the cassette 24, so that the opening/closing of 
the valves 86A—86D is controlled in accordance With the 
determined siZe data of the Wafer 26. This embodiment also 
provides automatic control of opening/closing of the valves 
86A—86D Without the operator. 

In the above-described embodiments, the present inven 
tion is applied to the planariZation apparatus 10. However, 
the present invention can be applied to other various appa 
ratuses as a holding device to hold and transport the Wafers. 
The Wafer suction pad of the present invention is especially 
useful for the apparatus that handles extremely thin Wafers. 
As described above, according to the Wafer suction pad of 

the present invention, the sucking area of the air is change 
able in accordance With the outer diameter of the Wafer; 
therefore, the entire face of each of Wafers of various siZes 
can be appropriately held by suction. 

It should be understood, hoWever, that there is no inten 
tion to limit the invention to the speci?c forms disclosed, but 
on the contrary, the invention is to cover all modi?cations, 
alternate constructions and equivalents falling Within the 
spirit and scope of the invention as expressed in the 
appended claims. 
What is claimed is: 
1. AWafer suction pad Which is provided to a transporting 

arm of a transporting device and holds a Wafer by suction, 
the Wafer suction pad comprising: 

a pad body having a sucking face, the Wafer being held on 
the sucking face, a plurality of annular grooves being 
concentrically formed on the sucking face; 

a plurality of air intake lines, each of the plurality of the 
air intake lines communicating With a corresponding 
one of the plurality of the annular grooves on the 
sucking face of the pad body; 

an air suction device Which sucks air; 
a plurality of valves, each of the plurality of the air intake 

lines connecting With the air suction device via a 
corresponding one of the plurality of the valves; 

a changing device Which changes opening and closing of 
each of the plurality of the valves in accordance With an 
outer diameter of the held Wafer; and 
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a controlling device Which controls the changing device in 
accordance With the outer diameter of the held Wafer. 

2. The Wafer suction pad as de?ned in claim 1, Wherein 
said controlling device controls the changing device in 
accordance With externally inputted data of the outer diam 
eter of the held wafer. 

33. The Wafer suction pad as de?ned in claim 2, further 
comprising a sensor Which directly determines the outer 
diameter of the held Wafer to input the data of the outer 
diameter of the held Wafer to the controlling device. 

4. The Wafer suction pad as de?ned in claim 2, further 
comprising a sensor Which indirectly determines the outer 
diameter of the held Wafer to input the data of the outer 
diameter of the held Wafer to the controlling device. 

5. The Wafer suction pad as de?ned in claim 1, further 
comprising a detection means for determining the outer 
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diameter of the held Wafer by one of direct sensing thereof 
and scanning of a data carrier carried in association With the 
Wafer; and 

Wherein said controlling device automatically controls the 
changing device in accordance With the outer diameter 
of the held Wafer as determined by said detection 
means. 

6. The Wafer suction pad as de?ned in claim 5, Wherein 
said detection means is a bar code reader. 

7. The Wafer suction pad as de?ned in claim 5, Wherein 
said detection means is a photosensor for direct sensing the 
diameter of the Wafer. 


